ftakJ PCT/PTO 0 8 SEP 2004 

w PCT/JP03/02423 

g ^ m # tt^ /r n q 

JAPAN PATENT OFFICE VO.UO.VO 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



m m ¥ ^ 0 

Date of Application: 

tti m # # 

Application Number 
[ ST.10/C ]: 

to m a 

Applicants): 



2002^ 3J3 80 

4$19 2002-063608 
[JP2002-063608] 




) 

.} 



PRIORITY DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
. COMPLIANCE WITH 
RULE 17.1(a) OR(b) 



2003^ AB 80 



Commissioner, 
Japan Patent Office 




miE## 2003-3024591 



#2002-063608 

[SS3®#-^3 PA900539 
CHffi0] ¥^14^ 3 J! 80 

[&T3fc] #ff)f^W IS 

[ftmxttam] acsta^ftHEisaw s - e 1 1 # 

CftffiXttJgmJ JS****B**5-2 l-i o;W7-bM3 o 5 

ifrffixizmm] *«fif*Mriu*B»#**ui 1-2.1 

[Rife] *)» ^ 

[»J##] 396020800 

CftSA] 

[»J#-^1 100102668 

03-5205-2521 

rMft#«##] 039251 

21, 000 R 

0® 1 



1 



miE# 2003-3024591 



#2002—063608 



2 



miiE# 2003-3024591 



#2002-06360 8 




) 



1 



tBH# 2003-3024591 




Cflss] 




2 



ffiSE#2 003-3024591 




#2 002-063608 
[ft 4] 



H 





o 



ITmI 



N CH 3 

[ft 5] 



O I N if "Va ^ n ^J> COzCHa 



" N_< NHCOCH3 

[»#«7] - l jR« [2] x*^M^m^rmm^ 

Ut 6] 

Jl ttJi 



Hf#3C8] -jKsS; [1] T?^S*t*fl;-£4lJ#, T«3-«5£ [3] 



3 



miiE# 2003-3024591 




-e^ $ *i & ft -&#n? & & if ^ 2 ici m<z> /\ t t? > m& v r ^ k. 

[ft 8] 




4 



2003-3024591 



' w #2002-063608 W 

[0 0 0 1] 
[0 0 0 2] 

a n e>tt7tTOiCS5I^bfetfO-;i/ (Py) — f 5 *V-/1/ ( I m) jKUT^K 
^k3SS!3^^»tCDNA(Z)*T>f ^-^-"^lC|§^'r*i^S:KV^fflLfe (Bi 
oorg. Med. Chem. 2001, 9, 2215 ; Curr. Opin. Str. Biol. 1997, 7, 355 ; J. 
Am. Chem. Soc. 1997, 119, 7636 SO . Z. tl £ ®^»*9H-?«! ZKWt 
^M-^ifc^M'SSr^bTV^CDT* (J. Am Chem. Soc. 1998, 120, 3534 ; J. 
Am Chem. Soc. 1998, 120, 6219 SO > mmZ.tob<D&¥*m^X%L&i¥<DK 
^©ffllltfflECfcifSftTV^ (Nature, 1997, 387, 202 ; Proc. Natl. Acad. 
Sci. USA 1998, 95, 12890*30 ■ Lfrht3itfib&&*<D%m<DMmttM&Ei : ¥'G> 

hSiJWilSgktlTV^ (J. Am. Chem. Soc. 2000, 122, 4856) „ 

IfftSt^V bA (Du) SiH-^bfeA^^U v hdS-? 1 &5fctcM»b4#Wffl 

)i@bTv%£ (wooo/i564i#<^fg) 0 -£<z>yw V hft^ i &p y - 1 m/ff 

|J7' FlC££f2#If§fi&fg£4 5 OtM©DNA77^>h©l^S:T;P 
^;Wb-r£ (J. Am Chem. Soc. 1999, 121, 4961) . bifrbfctf&, 1JCJ:5D 
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9 #2 0 0 2 — 0 6 3 6 0 8 

[it 9] 




-;i/'J.>^-l:#Atf=ImPyLDu8 6 (L &tf U >*- ftaV**. B*T 
I^Dc ) ^2M^&oTl»CPyG (A/T) C P u V^ e>S2?!!{C£ 

5*lfil^ltlfelS^f©«^•fi^S'r«^i:&jlv^mL/Tv^« (#H2 000-281 

6 7 9 J. Am Chem. Soc. 2000, 122, 1602) . £<Z>|g|, r/l/^-f&SMfr 

<d & f~ &> fc-y- 4 ?u~7u ¥jv-iy F-;i/ (cpi) T*feSDu8 6 

<Z)-fe^*> hA&C^3gL£„ £tfMfc-&%«2 5 nMZ.^Di&mmfc&^T%, ffi 
VNfe ImPyLDu86©7 0 %#T;i/3r;W£;£5[i£j&3 U U > #-3|SCD^A 

[0 0 0 3] 

3^ j:y'%35»ciBrv*DNA7;i/* /WEtB n mmuffitfe * mtem*. t=. tf a - ;i/ - >f 

[0 0 0 4] 

cms s & * ©#«] 
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[0 0 0 6]' 
[0 0 0 7] 

[ftio] 




) 

[0 0 0 8] 

±«-JR* Ci] {cfev>T, R 1 T*;3t£ti£y;v*;WbH/&8l5&£bTtt> D 
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T'^StlSCP ITffcS'DU- 8 6<DH?f*y hA (Du8 6) GD^S^. TSS 
[ft 1 2 ] 




o 

T?3t£*l3CB I X*$>& 1 , 2, 9, ga-fh7tKni/^nynA [c] 
>X* [e] >K-/b-4 -*>©3»*#3*tf&ft£o 
[0 0 0 9] 

20. ^L<ttl~10, J: y h < it 1 ~ 6 0tMXiiMt©®t7 
;i/=¥;v«#W e>ti, A#M£LT&. 09*. tf n-^ntf 
-fy^nHM, n >fy^f;i/S, t-^;i/S> *>*7i/ 

k, p, q, m, nT*^3ft*B*K8ti:bTfcl:, *tmi~10&, 

h < it i ~ 5 e&atf^wr&ns. 

[0 0 10] 

Cl] T'73kZfrZiti!t®<DM£LTlt, WjU*Tm-m& C2] 
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[23 

(5£ffr, R 2 fcfczKS&BC^, 7A^SXtt7tbT5KSS:*U k, p, q, 
[0 0 1 1] 



H 

yu o ° W CH3 

H ^. n A^n o 



N"^CH 3 
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[0 0 12] 

-j&5£ [l] *e^StiSfb^#©fB<Z)Mi:L/T«, «it«rffi— C3] 
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[0 0 15] 

Hfc2 0] 



..jf R=CH 3 :4<94%) 
VR=H:5(85%) 



OzN. 



1 iv,v . 1 S Yv^' 

80(83%) 



rv 



-N 



CQgCHaCHa 




R=*OCH 3 :9«(4S%) 
R = OH : 10a (86%) 



IT 0 * 





tt O O 
12 (49%) 





til 

N CHb 
13(50%) H 



■ ° VN^co^t I. 9 A, » i 




CHs 



vii)( 



R = OCH 2 CH 3 :9c(2B%) 
R = OH:10c(60%) 
R = lm:11c(94%) 



14(51%) 



2k ff : (I) Pd-C, H 2 , MeOH-AcOEt ; (H) 3. FDPR 'Pr^B, DMF ; (ill) NaOH, HaO; (Iv) Pd-C. NaBH 4 . MeOH-AcOEt; 
(v) 7. FDPP, 'PraNEI; DMF ; (vi) 5, FDPP, ( Pr a NEt, DMF ; (vil) DBU, HgO; <vfH> l.r-cartxinyldnmldazote, DMF; (lx) Segment 
AcfDU-88 ( NaH, DMF. 
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[0 0 16] 

bfco -e©in*^«?K:<fc y#^tis^j;i/jK>^5 & l 2-1 4 ©N35M!£>¥:fr 

}C&fc£&®<£/\ 0 -y£LTf!lMLfc = 8 a - c £ 5 y 7V y d £ iC 

^ ^ 'J > ^ftt «fc D U 8 6<D1z>f*y h A&MV^ 1 2 

- 1 4 £^ft-eniirj&Lfc 0 mmik&mt hplciz wm*&z.&^ 

[0 0 17] 

Mdna (4 o o b p) {c#-t&r;i;=¥;Wbfg 

/\7^>^'J7 5 FU 1 2 - 1 4 <DDNA£©££S&CoV>T^iiDN A (p 
UC-I' ) £J€V^*fctfbfc 0 7;i/^;WtM£S £ 2 4 B#f@fT V*S/- ? X>^^ 

M©fti:bTffl^fcImPyPy-r-ImPyPyDu (1) &<tM h 
30D5'-GTCAG-3'lB^J(Z)G^^69C^bfe o — ImPyPy 
— 7 — I mP yPyDu86 (12) (DTJV^MtlZ 100 nM- 12. 5 nM 
T'M^-e^^^ofc 5 - 8) „ OAMtt'tS^^lfttiDN 

6 <ty *)]©V\K/&44$:^LTVn.5z:£:£:^LTV^ 0 — n°n 1 
lfz;i/)J>^-^#AbfeImPyPy-T-ImPyLDu8 6 (13) & 1 
^y^nfcy^SfMtStgfc^U t^F3©GTCAG»A (lx->9-l 
2) T*MJ&bfe_L, 1 0 0 nM(D^fm;U5^£©ffi3&DNA#m^b£ (1/ 
~>9) o MTImPyPy-y-ImPyPyiCtf-^'J^A-SiALfc 
ImPyPy-r-ImPyPyLDu86 (14) it 1 3 

JfcttjWgTLTV^fc©©, @$fe^lCT^^;Wbt-SSHSB^J^W F30GT 
CAGSB#J£>Gi:JI&&Vy^1?--f h-£&S1J->f h 7^1*->f h4, U7«yff 
>f hT'&SIM b 2T*%T;i/^;Wfc#j§4f U 1 £fcm^J#M1£#M&oTVN£: 
Z. £tfm*>fr£t£*ofc (V-y 13-16) „ Z.nh<Dffimt~D u 8 6 <Dt&&§(D 
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[0 0 1 8] 

fliftiWfufc. n^^dinci 3 &5#£VNe>&i§i^T* 

Mt0X\d- FtffiLhbTV^SP^&^bTVNS (H2) 
[0 0 19] 

MDNA (1.0 bp) tc%r-f sr/i/^/Wb 

3, 14 IC Jr-ST^^fMblCoVkTDNA^i; :fv- 5' - C AAGTC AGA 
G/5'-CTCTGACTTGliIilttHPLCl:M^tiffbfc 0 £MH 

fCMCJ: y##U 5feJC*^W#&*«»S:JCaKbfe^fSs (Tetrahedron Lett. 
1990, 31, 7197 ; Tetrahedron Lett. 1993, 34, 2179 ^) iCi'Jt'Ji?-® 

mhx%^mzm^^tt>m^ntc (nhfi3%, S3) 0 rcfiii^ 

^DNAlC^f-r^M^ffi^lH^Du fcDu 8 6 ©klfr&agfr&SB 
JBfctl*. SttWWJ&HlSttoi^-b^Bfenfc (5^7 5%) „ d 

©ifctir^MbfiPffc (Du86) odMj«J: y ^dn Av>f 

IC £ ft&tiLMifi D N A 7;i/3f;WfctBK:SgfcJBW &#*.T V^ -5 £ £ LT V^ £ 
o 1 4\*m&DNAKM? &RJ&&1£VT*5L&Z. 1 (2hT?4 6%) 

1 3 fcJti^S oTV\ 5. 
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[0 0 2 0] 

ttfcAcImImPyPy-r-ImPyPyLDu8 6 (15) fc^ffbife,, 

bfcImImPyPy-r-ImPyPyLDu86 (16) &Kff L£„ 

fcfiM*©#t&T?, ^j;i/JJ?>^17, 1 8 £Ti* 9 ££F 

DPP{C<fcy;*jy^U>^£e^2 O&i^J&U 8 c yzfV 15 

, 16s\tm^& 0 *jMMH-#<ftttHPLCK:i»J^^ fcHS&fcrfcV^ NMR 
2&tfxu* hnx^U-^tCJ: *;#^5g^!L/fe (^=¥-A2) . 
[0 0 2 1] 
[ft 2 1 ] 



X«NHCOCH 3 :17 
X = H :18 



19 



xR = CH 3 :20 
Vfl=H:21 



0 2 N 



21 + 



I o 



8c 



I O 

ji. 




pOjCHs 
CH 3 



X = NHCOCH 3 :15 
X = H :16 

[0 0 2 2] 

'\Ttf>J}<y Kl 4, 15, 1 B&JfciS^Sfci&lCJMKDNA (pUC- 
II) &MV^SDNA7/l/*;WLR/i&«:*Tbfc. 2 4 Rfr|8MfV\ i/- 

^^>X>?f;i/«^l&&MVNT^ffL^^ ^*l^tlnM^TT'©5* -T 
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gacca-3* iz&w&mn&mm&Tfr*Mkitm3g-t2>z.£tfT*i£f=. m 

4) o 

J|f*8SV^£&C, 1 4 ^x^y^IB^&S 5'-TGACCA-3'T7;i/^l/ 

■tz.tK&z>&mit, ^$i:^if^^ofe 0 is, i 6<D£$i&fr^mtnz> im 

-P y^MJ{C^ofeS2^J«tg?:^bTfey, IM«Ig#I£-f ^ fV-fr- 
[0 0 2 3] 

3i*T?3*^Tf»fe*»9i#6« 5 l«»bfell«^l 3, 14, 15, 1-6H: 

#e>, 3ti e> ©ft^ftttlRiti t» d n a MblP^tc^ti-efesfi 

tlTV^ (J. Org. Chem. 1992, 57, 2873 ; J. Org. Chera. 1995, 60, 1271 4$ 
K CBI : 1, 2, 9, 9 a--r b^t: [c] y<yX [ e ] . 

>f> F-;i/-4 (2 2) u 8 6 ©ftfc »J I i: 

»tSt^ifc. CB I *m$±X-(DfflAtVT 1, 3-S?t:Kn*S/^-7 

1 6 0DDU.8 eau&CB I JMfr£# 2 3 £$t b < -£j&bfc„ * 

Lt-e©DNA7;i/^;i/fb|g|PiS:MDNA (pUC-II) &JB^T*Tofc 
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9 #2 0 0 2 — 0 6 3 6 0 8 0t 



[0 0 2 4] 

*<DmZk. CBIttDu8 6(DKtf*> h Afctt^T%jK&fc <BB#Hf#IS»K 

m# e> # Hft b t ^ fe m&mm m r * * Mm k mm *sn t*& % t m *.e> n & . 

[0 0 2 5] 

susses *it as*;, ^ffl-eii/o^^-bf^^^^^^^tifeo b^u 
3 #->!f y hi:^S^SSjrj^Ai:G©m^bfcSls^lcRgp>*iTv%sr. 

bTV^VN 0 

[0 0 2 6] 

~;l/i-^^^bT^:^<^Jgl > r'5ortgS5:iJ4?)TV^^ 0 URgf, Dervsnfe 
{CjcoT^n-;v (Py) ->f3*V-;i/ (I m) #y y ^ Kfc/BVATfce-?® 
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- I mstfU 75 KttDNAJCffi^a^Wic^-rs©^ W*©3t-6KF 
TV^7 vZYV h bTTfc^te^cDatg^r^, JSiC^-^-^ 

[0 0 2 7] 

, GFP^nf'fJ'^- FffiM*$lvfcM%l*:M8>X^&&, ^©n-Kffi 
«tf»©3 8 7 n t^0Tf r ->{C^I-rS^%l 3 ©IB^JIttfcT^MbK: 
a*LfcjKU^9-^©«^IS*^e>^fiRbfcmRNAS:«*'r-5Cli:^Tf§T 
(0 7) . ££\ HH^#^«EoTV^V%«pg-C*y > J5tC#NWfc*K^MF 

Mmm^i- FM®#x*mmmzm^zmm?&m**mLx^rcLZ£*iB:nx 
- > & © ic irt n x © u a v x ;i/ - k & § % © x & & . 

[0 0 2 8] 



1 8 
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ftfeZHT*2bZ> (HI8) 0 WlC 50 #ttWnimPyDu (- 

4. 59), ImPyDu 8 6 (- 5. 9 5), ImPyLDu86 (-8. 2 

;vy >#-£-f ^*V-;i/-fc?a-;i/3tf';r^ f^du 8 6(DmizmMLtc.z\£ 

iz&&MmteUMmm&<Dfa-t&. n^noym^mm^r^Mtm (pypy 

L.Du8 6, Py PyPy LDu 8 6, I mP y P y LD u 8 6) 
[0 0 2 9] 

HCM^V^m^, ^Tfcf ymm?mmMTJV*Mkm. ImPyPy-r 
-ImPyLDu36 (13) I m P y P y - y - I m P y P y L D u 3 6 ( 

hL^Kmhthtc (®9) „ -miz, \mmmm&htmnmx*7 * y%--7v 
yh^z-yzftrnhfrm^ m^m^m (r = o. 75-1. 0) ##e>*i 

, #VJA,\£i/y^ ^)V\fisymxmmizm^U®.tf%*>ftZ>o bfrb, 

>©^!l8m£;fr&y^V^©-e&o£: (r = 0.. 60) „ iO13tl40j:o 

^^^bTv^^^e,f^sB5^Jratg(^)Bv^^^tT% ^m^ffifc^^ 

m < % (DXSb Z> Z. £. b T V^ § „ 
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[0 0 3 0] 

© htf4 V*9-i£<Z)|®*£!I, ^Jpy-;i/^if©^n.yu >£#->7* y ht.-?Z> 
DNA^^^i:bfe*n:7b^m«)M#§^^tc^oTv>§ 0 DNA7^« 
#JJC D N A <Z)i^a»J#Mffi^##'r -5 3 £ fC £ o T, #£©*fc^<Z>2&3l £M 

[0 0 3 1] 

[HSJfeM] 

[00'32] 

mmmi s' -t^v-xuv F^;i/b£4 5 oimdna(dm 

DNA77^>b (pUC-I') 5'-fWl^'yKT'7^bfe2 
0SS^f^7>fV- : 5' — AGAATCAGGGGATAACGCAG — 3' 
(pUC18 forward, 7 8 0 - 7 9 9), 2 0t&tt*f^-f V- : 5 
* -TTACC AGTGGCTGCTGCC AG- 3' (pUC18 rever 
se, 1 4 5 9 - 1 4 7 8) $:fflV^t pUC 1 8 ITPC RilCiot 

-&f£b£o #&tlfeDNA77^ >MJSuprec-02 tC T 3 i#¥t$g b £ 

DNA77^>h (pUC-II) te, 5'-r^ffXl^y Ft7/<;i/Lfc 
2 li&g^f^-f V- : 5' - TGCTGGCCTTTTGCTCACATG- 
3* (pUC18 reverse, 1861-1881), 1 SSS^^^f 7 
— : 5 ' — T G T A A A A C G A C G G C C A GT — 3 ' (pUC18 forw 
ard, 3 7 8 -3 9 5) SM^tpUC 1 8 Mi:btPCRS(Cj;ot^ 
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$bfco #^tlfcDNA77^>H»Su p r e c-0 2 tCT5jflMMKbfclfe 
[0 0 3 3] 

MlO/i lO'J^ith'^Aifl (PH7. 0) 5mMEf>JC5'*Sg*« 
fjffXl/y K"e5^atlfeDNA75^> b (pUC-I') lOnM, 
DMF10% (v/v) fcHlKl*IBb&«K©aim«:*tf**Sli5»«&«» 

|>->l-4, 1 0 0, 5 0, 2 5, 1 2. 5 nM (1) ;l/->5-8, 1 
0 0, 5 0, 2 5, 1 2. 5 nM(12) ;l/->9- 1 2, 1 0 0, 5 0, 2 
5, 12. 5nM(13) ;U-> 1 3 - 1 6, 100, 50, 25, 12. 5 
nM (14) ; l/->17, DNA3> h 0 — )]/"] 
?WDNA (ImM, ljaL) fein*.* ai>^>^€:ff VV 90°C{CT5 

yK©DMF»«) 8 /* 1 fejfiH*.»jW3*Mk 9 41CJCT2 O^iaSI&S-tirfe 
. fctSKlO'CJCTAfrblMk *<Z>2 a llCoV^T, HITACHI 5 5 0 0 
- S DNAi/-'ir>t-^fA5:MVNfe6%f^^-f^-^ , >'7y U;i>T 

[0 0 3 4] 

mmm 3 ^ur^y^r^ f^>«^i& & m ^ £fl?#r 

Ml O^KD'J^ttbU^A^flS (pH7. 0) 5 mMtplC 5**Sg# 
f W FTJ5^3llfeDN A79^ > b (pUC-I' ) 1 0 nM, 

dmfio% (v/v) i:Bl2C«fabfea^©^J5:-^tf^m)K^?K ; &^i:* 
(ly'O K/l/?) ICAtlT 2 3'CTT'5^\ 1 «?W, 2 «fPi, **l 

[V->1, DNA3> hn-;V ; l/->2-4, 1 0 0, 5 0, 2 5 nM ( 
13 ) . u ^ yb -.rj t 1 0 0, 5 0, 2 5 nM (13) ; U->8-10, 1 
0 0, 5 0, 2 5 nM (13) ;I/->1 1-1 3, 1 0 0, 5 0, 2 5 nM ( 
1) ;] 
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#jRj£B?l8r«L ^ilDNA (ImM, 1/tL) >^ >^&??V> 

(73.-^>Wy K©DMFM) 8 ^ 1 feflHA.*#S*fctk 94t!CT20 
ftmmWtZtto W.t>K0°CKX^bf^ f©2 l&COV>T, HITAC 
HI 5 5 0 0-S DNAi/-^r>U- S/Ifc^A&JB 6 S&^-f 

[0 0 3 5] 

3^I/itb^Aii«I(pH7. 0) 5 0mMcfilc:zl^DNA7^^^> 

h i 5 o mm, dmf i 0% (v/v) n^tn^n^mi, 12, 13, x« 

AtlT 2 3°CT^iteb^ 

H/S0D3t^2:^AnjK> K 5-ODS-H (4. 6X1 5 0mm) £ 

MV^HPLC{CtI^l/fe. HP LC^&J^TlC^fB-r^c 



[5 0 mM^iy^^-^WO- 5 0%7iZ b V Jl U — 7f9S?x> 
h (0-40min) , : 1. OmL/min, 2 5 4 n m] 

[0 0 3 6] 

MlO/ilffl'J>itby?Aiiit (PH7. 0) 5mM«$»lC5'5fc«# 
f^l'^Ft'7 / <;V3tlfeDNA77^>h (pUC-II) 10nM, 

dmfio% (v/v) tm4:Kmmhr=.mm<Dmm^timm^mmm^mM 

mfo&M (Xy tCAtlT 2 3 8 CTT* 2 4 lliftfe. 

IU->1, DNA3> hn-;i/ ; 1/-V2- 7, 5 0, 2 5, 1 2. 5, 1 
0, 7. 5, 5, 2. 5nM (15) ;U->8-1 3, 5 0, 2 5, 12. 5 
, 10, 7. 5, 5, 2. 5nM(16) i U-V1 4-1 9, 5 0, 2 5, 1 
2. 5, 10, 7. 5, 5, 2. 5nM (14) ] 
?MDNA (ImM, 1/iL) £#n*. 9 x >^ > 9 0X3{CT5 
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v f©dmfm) 8 (i i ^m^mm^r^ 9 4101:12 o^mmm^r=. 

o l&*>lZO°ClZTM.#tVfc^ 2 ^ 1 fCOV^T, HITACHI 5 5 0 0 

- S DN AS/— >!!r>-+f—^ Xir A £:MV\£: 6 %-r i ^ ^— ^-V — jt\U7#t);i/7 

[0 0 3 7] 

^11 0 a KDVym+hVy&Mffiffl. (PH7. 0) 5mMt£{C5'3fciW 
^^•t?-^ l/y FT'7^$tvfcDNA77^>h (pUC-I 1)10 nM, 
DMF10% (v/v) i:0 5lC^fHLfc^S©^J5:^tJ^M^m$:mft 
&foftM*g (x^y^>F;i/^) ICA^T 2 3°CTT*2 4Hiittfe 0 

[I/ — >l-5, 5 0, 2 5, 1 2. 5, 6. 3 nM (16) ;U-yG-l 
0, 5 0, 2 5, 1 2. 5, 6. 3 nM (23) ] 

WBMDNA (ImM, lyttL) ZMZ-? *y^y>f%:ft\<\ 9 0-CJCT5 
ftmmmztt* IMffTibtifcDNACn-fO^l (y^-yyv 
V F©DMFM) S n I ^iM^M^tc^ 9 4 °C tCT 2 0 

„ ii:*>tcor;icT^bfe^ -e©2 # 1 icov%r, hitachi 5500 

- S DNAS/-'!r>f'~$/^TA5:MV^ 6 %:r-f ^— -^-V — jKU 7# U 

[0 0 3 8] 

HlfcM7~9 ^%12, 13W14(Z)^ 
(1) A c I mP y P y- r -CO 2 CH 3 (4)CDl^& 

it&mz (1. 0g, 3. 7 2mmol) ©^;-^-»Sx^IM« 
(1 : 1, 3 0mL) K 1 0 %/\°^ >^^7 (2 2 0mg) Sin*., 7.fcSi# 

5I^Sffilt?;i/-F(iD7^ftS:#t (8 5 9 mg) , 

r^fctfCtf^/ftSCMV^,, ^^/-F07^ft (8 5 9mg, 3. 59 
mmo 1 ) 415ml ©DMFlC^^b, ^^%3 (820mg, 2. 69 mm 
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ol) tFDPP:^*7^t07x-^7i-^7*77Y*-h (1. 
70g, 4. 4 2mmol) iB^T 1 P r 2 N E t : >^V7n fcf/l/X 

^;i/T^> (1. 5 4mL, 8. 84mmol) SjSjl-cH^&^ni 
iCT 2 4 l»njR^ b fcf!L SIS**©** &«* bt#fcM« & 5/ U 
7A^D7h^77^- (0 - 1 0%Me OH/CHC 1 3 , 1T^Vx.yhf&M 
) tCT^-T^^^iCi; Ultl=r#4 (1. 3 3g) &JR2fS9 4%T*#fc. 

X H NMR (DMSO-d 6 ) 8 10.23 (s, 1H) , 9.94 (s, 1H) , 9.88 (s 
, 1H), 8.02 (brt, 1H) , 7.42 (s, 1H),.7.27 (d, J= 1.5 Hz, 1H) , 7.17 (d, J 
= 1.5 Hz, 1H), 7.12 (d, J= 1.5 Hz, 1H) , 6.87 (d, J= 1.5 Hz, 1H) , 3.95 (s 
, 3H), 3.85 (s, 3H), 3.80 (s, 3H) , 3.59 (s, 3H) , 3.16 (dt, J= 6.0, 7.0 H 
z,2H), 2.34 (t, J= 7.0 Hz, 2H) , 2.03 (s, 3H) , 1.74 (qu, J= 7.0 Hz, 2H)„ 

ESMS m/e calcd for C 2 4 Hg x N g O 6 (M+H) 527.2, found 527. 1 0 
[0 0 3 9] 

(2) AcImPyPy-T-C0 2 H ( 5 )<£)-£• j& 

fb^4 (1. 3 3 g, 2. 5 2mmo 1) S^tK5 OmltSJIU *fifc 
ft^MJ^A (8 0 0mg, 2 0mmol) ^M^.r=.o Z.ft&mMK.T 2 
MWLfc<Dl5. 1 0%HCl***S0 , CT*^iD^.TSfctt (pH2) tCLfcc & 
Cfc£fcJ»£5&U *SfeLT^e>Se«U (1. lOg) £J&*8 8 5 

1 H NMR (DMSO-d 6 ) 8 10.24 (s, 1H) , 9.95 (s, 1H), 9.89 (s, 
1H), 8.02 (brt, 1H) , 7.42 (s, 1H) , 7.26 (d, J- 1.5 Hz, 1H) , 7.17 (d, J= 
1.5 Hz, 1H), 7.11 (d, J= 1.5 Hz, 1H) , 6.86 (d, J= 1.5 Hz, 1H) , 3.94 (s, 
3H), 3.84 (s, 3H), 3.78 (s, 3H) , 3.17 (dt, J= 6.0, 7.0 Hz, 2H) , 2.24 (t 
, J= 7.0 Hz, 2H), 2.01 (s, 3H) , 1.79 (qu, J= 7.0 Hz, 2H)„ 
ESMS m/e calcd for C 2 3 H 2 g N g O g (M+H) 513.2, found 513. 3„ 
[0 0 4 0] 

(3) N0 2 ImPyPyLC0 2 CH 2 CH 3 (8c) <D<&& 

ik&%96 (5 0 0mg, 2. 2 3mmol) (Z)^^;-;b-liXfMM 
* (1 : 1, 2 OmL) K 1 0%A?*?V 2*-&m (2 0 Omg) *MXtz. a H 
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C*jRfls*$-53R^h U *A (1 7 Omg, 4. 47mmol) SiSf*(lml 
) T«bfe%®S, OiCTtiTbfct, ^^%5r^#H^T> ^MiC 

r^;i/~ kcdts (4 i 8mg) , n&z>mm*irz>zii&<. 

&&©fiJE&tCMV*&. K(DT^>^ (4 1 8mg, 2. 15mmol) £ 

1 4 ml ©DMFlCiSfrU it^^S}! (3 3 Omg, 1. 13mmol) fcFD 
PP:^#7^n7x-*^7x-A7*^7-f*-h (1. 3g, 3. 3 
9 mmo 1) 8S^T 1 P r 2 NE t : *?-f V ZfU If ;i/X^;P7 ^ y (1 

. 18mL, 6. 7 8mmol) iBt««*«t 2 0BH«»Ufc* 

(0-10%MeOH/CHCl 3 , y^x^MM) KT*lWrS£fcK: 
<fc »JflS#*8 c (3 5 9 mg) 8 3 %"e#fc 0 

X H NMR (DMSO-d g) 6 10.86 (s, 1H) , 9.98 (s, 1H) , 8.61 (s 
, 1H), 7.51 (d, J= 16.0 Hz, 1H) , 7.41 (s, 1H), 7.30 (s, 1H) , 7.22 (s, 1H 
),6.74 (s, 1H), 6.07 (d, J= 16.0 Hz, 1H) , 4.14 (q, J= 7.0 Hz, 2H) , 4.05 
(s,3H), 3.85 (s, 3H), 3.68 (s, 3H) , 1.23 (t, J= 7.0 Hz, 3H) B 

ESMS m/e calcd for C 21 H 24 N 7 Og (M+H) 470.2, found 470. 1. 
[0 0 4 1 ] 

(4) AcImPyPy-r-ImPyPyC0 2 CH 3 (9a) <D&}& 
-ft-n-^8a (2 0 Omg, 0. 4 6 6mmol) ©^^-^-fixf M 
(1:1. 8mL) IC1 0%;t7i?7A-^i (10 Omg) *1MX, i& 

^> 5l»bT^- K©7^ >#£*&T (17 8mg) , HftSfitSSfcl** 
5Iil^<, r*lS:«C©SlSJCfflV^fe 0 ^;i/-K©75>ft (17 8mg, 0 4 
4 6 mmo 1) &2mlfiDDMFiC^U flS-£4&5 (1 9 Omg, 0. 373 
mmo 1 ) tFDPP:^>^7MD7x-^i?7x-^7#7s7-f*-h ( 
268mg, O. 69 9 mmo 1) M^X 1 P r £ NE t :^V7D 

tf;i/X^;PT^ > (0 . 24 3mL, 1. 3 9mmol) Sr^iUbfeo M/S^-w' 
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M^^^^nYb^^^f- (0-1 0%MeOH/CHCl 3 , 9*9V^ 
>hmm KTmm?Z>Z-iLK& Vfc&mv a (15 4. 5mg) &lKf4 9% 

1r NMR (DMSO-d 6 ) 6 10.26 (s, 1H) , 10.23 (s, 1H) , 9.99 (s 
, 1H), 9.96 (s, 1H), 9.94 (s, 1H) , 9.90 (s, 1H) , 8.02 (brt, 1H) , 7.45 (s 
, 1H), 7.42 (s, 2H), 7.26 (s, 2H) , 7.17 (s, 1H) , 7.14 (s, 1H) , 7.12 (s, 
1H), 6.89 (s, 1H), 6.88 (s, 1H) , 3.94 (s, 6H) , 3.84 (s, 3H) , 3.83 (s, 3H 
),3.82 (s, 3H), 3.81 (s, 3H) , 3.79 (s, 3H) , 3.20 (m, 2H) , 2.35 (m, 2H) , 
2.01 (s, 3H), 1.78 (m, 2H)„ 

ESMS m/e calcd for C 4 1 H 4g N 1 5 O g (K+H) 894.4, found 894. 3 0 

[0 0 4 2] 

(5) AcImPyPy-7-ImPyLC0 2 CH 2 CH 3 (9b) <D&& 
fc&W8b (68mg, 0. 2 0 mm o 1 ) (D* $ J - /I/ -Bffcfcx^ 
m (1 : 1, 4mL) K.1 0 J*-B&k (3 0mg) [gtCTK 

mfc-fcVMi- h U ^-k (2 0 m g, 0. 5 2 8mmol) $:IM7K (0. 2ml 
) T*Mb£%CD&, 0°CTT*?STbfe^> &M#H«;T, ^fiK: 

X^^- Kor^^ft^ftt (60mg) > 35&£¥f$§£ v r&^ft<> ^tlS 
#C©£0K:MV^o ^-F©75>ft (60mg, 0. 18 9mmol) 5:0 
. SmlfflDMFICjS^U (9 7mg, 0 189mmol) ilFDP 

P :^>jt7;i/tn7x-;V^7x-;V7*X7>f^-h (109mg, 0. 2 
8 4mmo 1) ii^T 1 P r 2 NE t : *M V^n bT J^^JVT S > ( 

99/iL, 0. 5 6 8mmol)?:ttU. Rjfc8HrfcS: 1 8 ^mMWhtc^ 

(0- 1 0%Me OH/CHC 1 3, ^yx>h»«) JCTWi^Sr t K «fc 
yft#*9b (107mg) &JRsp6 9%T*»fc. 

X H NMR (DMSO-d 6 ) 8 10.27 (s, 1H) , 10.23 (s, 1H) , 9.95 ( 
s,lH), 9.89 (s, 2H), 8.01 (brt, 1H) , 7.51 (d, J= 16.0 Hz, 1H) , 7.45 (s, 
1H), 7.43 (d, J= 1.0 Hz, 1H), 7.42 (s, 1H) , 7.27 (d, J= 1.0 Hz, 1H) , 7.1 
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7(d, J= 2.0 Hz, 1H), 7.12 (d, J= 2.0 Hz, 1H) , 6.89 (d, J= 2.0 Hz, 1H) , 6 
.83 (d, J= 2.0 Hz, 1H), 6.11 (d, J= 16.0 Hz, 1H) , 4.15 (q, J= 7.0 Hz, 2H 
),3.95 (s, 3H), 3.94 (s, 3H) , 3.85 (s, 3H) , 3.80 (s, 3H) , 3.69 (s,.3H), 
3.20 (dt, J= 5.5, 7.0 Hz, 2H) , 2.36 (t, J= 7.0 Hz, 2H) , 2.02 (s, 3H) , 1. 
79(q, J= 7.0 Hz, 2H), 1.24 (t, J= 7.0 Hz, 3H) D 

ESMS m/e calcd for C 38 H 46 N 13 0 8 (M+H) 812.4, found 812. 3„ 
[0 0 4 3] 

_hia o) iz&^TMmt it«^mi7^8, &x$±m (4) 

tC;^TM^£bTMV^blir#f8 a, MtHCiiiB (5) iZ^Xmmt.LXm 
V^-fb-R-^8 bit, J. Am Ghem. Soc. 1999, 121, 4961 J. Am Chem. Soc. 

2000, 122, 1602 ^iC|B«tf)#i£fC <fc y^bfetiO&ftMlfe. 
[0 0 4 4] 

(6) AcImPyPy-y-ImPyPyLC0 2 CH 2 CH 3 (9 c) 

m 

1 H NMR (DMSO-d 6 ) 8 10.26 (s, 1H) , 10.23 (s, 1H) , 9.97 ( 
s,lH), 9.95 (s, 1H), 9.94 (s, 1H) , 9.89 (s, 1H) , 8.02 (brt, 1H) , 7.52 (d 
, J= 16.0 Hz, 1H), 7.46 (s, 1H) , 7.42 (s, 1H) , 7.41 (s, 1H) , 7.27 (s, 2H 
),7.17 (s, 1H), 7.15 (s,lH), 7.13 (s, 1H) , 6.90 (s, 1H) , 6.75 (s, 1H) , 
6.08 (d, J= 16.0 Hz, 1H), 4.15 (q, J= 7.0 Hz, 2H) , 3.95 (s, 3H) , 3.94 (s 
, 3H), 3.85 (s, 3H), 3.84 (s, 3H) , 3.80 (s, 3H) , 3.69 (s, 3H) , 3.21 (m, 
2H), 2.36 (m, 2H) , 2.02 (s, 3H) , 1.79 (m, 2H) , 1.24 (t, J= 7.0 Hz, 3H)„ 

ESMS m/e calcd for C 44 H 52 N 15 O g (M+H) 934.4, found 934. 4„ 
[0 0 4 5] 

(7) AcImPyPy-7-ImPyPyC0 2 H (10a) 

a (15 4. 5 nig, 0. 181mmol) 5:0. 6 m 1 (DM^fcV 
ffl»bfe%©tC, 1, S-VTWi/trU [5. 4. 0] -7-?>tH2> (D 
BU) (0. 2ml, 1. 34mmol) £8s#nU£o 2 B£R| 

MWL> 1 %HC l«$:0 o CT*eMTitt (pH2) ICbfec £DfcifcJK 
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*»&55tU *8feUfcfk ttfcU Ml 0a (13 1. 5mg) fcjRSJS 8 6 

1 H NMR (DMSO-d. g ) 5 10.25 (s, 1H) , 10.23 (s, 1H), 9.97 (s 
, 1H), 9.95 (s, 1H), 9.90 (s, 1H) , 9.89 (s, 1H) , 8.02 (brt, 1H), 7.45 (s 
, 1H), 7.41 (s, 2H), 7.26 (s, 2H) , 7.17 (s, 1H) , 7.12 (s, 2H) , 6.89 (s, 
1H), 6.84 (s, 1H), 3.94 (s, 6H) , 3.84 (s, 3H) , 3.83 (s, 3H) , 3.81 (s, 3H 
),3.79 (s, 3H), 3.18 (m, 2H) , 2.35 (m, 2H) , 2.01 (s, 3H) , 1.78 (m, 2H) 0 

ESMS m/e calcd for C 4 Q H 4 g N 1 5 O g (M+H) 880.4, found 880. 4„ 
[0 0 4 6] 

(8) AcImPyPy-7-ImPyLC0 2 H (10b) <D<&& 
M9b (14 3 nig, 0. 176mmol) £0. 6 m 1 ©I^*til 

Lfc&CDtC. DBU (0. 6ml, 4. Olmmol) £8s#Db£ 0 

x^;i/&Mv*T8s?£Lfc. i*i&«/'J*^A5A^n7h^57^- (0-2 
0%Me OH/CHC 1 3 > ^^^m^h^H) K:T»»bfe*, ffiJjgS©*^ 

»10b (70mg) &JR*5 1%T^fc. 

X H NMR (DMSO-d 6 ) 8 10.27 (s, 1H) , 10.23 (s, 1H), 9.95 (s 
, 1H), 9.89 (s, 2H), 8.02 (brt, 1H) , 7.46 (d, J= 16.0 Hz, 1H) , 7.45 (s, 
1H), 7.42 (s, 1H), 7.41 (s, 1H) , 7.27 (d, J= 2.0 Hz, 1H) , 7.17 (s, 1H) , 
7.13 (d, J= 2.0 Hz, 1H), 6.89 (d, J= 2.0 Hz, 1H) , 6.80 (d, J= 2.0 Hz, 1H 
),6.03 (d, J= 16.0 Hz, 1H), 3.95 (s, 3H) , 3.94 (s, 3H) , 3.85 (s, 3H) , 3. 
80(s, 3H), 3.68 (s, 3H) , 3.21 (m, 2H) , 2.36 (m, 2H) , 2.03 (s, 3H) , 1.79 
(m,2H) 0 

ESMS m/e calcd for C 36 H 42 N 13 0 8 (M+H) 784.3, found 784. 3„ 
[0 0 4 7] 

(9) AcImPyPy-7-ImPyPyLC0 2 H (10c) 
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^■H NMR (DMSO-d 6 ) 8 10.24 (s, 1H) , 10.21 (s, 1H) , 9.95 (s 
, 1H), 9.93 (s, 1H), 9.91 (s, 1H) , 9.88 (s, 1H) , 8.01 (brt, 1H) , 7.45 (d 
, J= 16.0 Hz, 1H), 7.44 (s, 1H) , 7.41 (s, 1H) , 7.37 (s, 1H) , 7.26 (s, 2H 
),7.16 (s, 1H), 7.12 (s, 1H), 7.11 (s, 1H) , 6.88 (s, 1H) , 6.70 (s, 1H) , 
5.99 (d, J= 16.0 Hz, 1H) , 3.94 (s, 6H) , 3.84 (s, 6H) , 3.79 (s, 3H) , 3.66 
(s, 3H), 3.20 (m, 2H) , 2.35 (m, 2H), 2.01 (s, 3H) , 1.78 (m, 2H) Q 
ESMS m/e calcd for C 42 H 48 N 15 O g (M+H) 906.4, found 906. 3 0 
[0 0 4 8] 

(10) AcImPyPy-r-ImPyPyCOIm(lla) <D&f& 
10a (lOmg, 11. 3 # m o 1 ) $: DM F (0. 2ml) V^ti* 

bfctXZHC, 1, 1' -J) JVtf—Jl/P^ (3. 5mg, 22. Ojim 

oi) *Mxtc 0 z.(DKmm^m^muicx5mmmn^r=.o mmrmm^^ 

lt#fcfWll?:^xf^x-f;i/ (5ml) t3»lt^il 1 a 
(lOmg) £IR^9 5%^#fc 0 

1 H NMR (DMSO-dg) 8 10.25 (s, 1H) , 10.23 (s, 1H) , 10.06 
(s.lH), 10.03 (s, 1H), 9.96 (s, 1H) , 9.90 (s, 1H) , 8.26 (s, 1H) , 8.01 (b 
rt,lH), 7.77 (s, 1H) , 7.69 (s,'lH), 7.45 (s, 1H) , 7.41 (s, 1H) , 7.26 (s, 
2H), 7.20 (s, 1H), 7.17 (s, 1H) , 7.13 (s, 2H) , 6.95 (s, 1H) , 6.89 (s, 1 
H),3.94 (s, 6H), 3.90 (s, 3H) , 3.85 (s, 3H) , 3.84 (s, 3H) , 3.79 (s, 3H) , 
3.20 (m, 2H), 2.35 (m, 2H) , 2.01 (s, 3H) , 1.78 (m, 2H) 3 
ESMS m/e calcd for C 43 H 48 N 17 0 8 (M+H) 930.4, found 930. 3 D 
[0 0 4 9] 

(11) AcImPyPy-r-ImPyLCOIm(llb) (D^tM 

it&m libit it&m i o a <Dttt> v izit&m iob &j§v\ \t^m iu 
t mmn&m^miz £ y mm 9 4 e> m=. 0 

1 H NMR (DMSO-d 6 ) 8 10.26 (s, 1H) , 10.23 (s, 1H) , 10.08 
(s,lH), 9.95 (s, 1H), 9.89 (s, 1H) , 8.68 (s, 1H), 8.02 (brt, 1H) , 7.90 ( 
s, 1H), 7.87 (d, J= 15.0 Hz, 1H) , 7.63 (s, 1H) , 7.49 (s, 1H) , 7.47 (s, 1 
H),7.42 (s, 1H), 7.31 (s, 1H) , 7.27 (s, 1H) , 7.18 (s, 1H) , 7.14 (d, J= 1 
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5.0Hz, 1H), 7.13 (s, 1H), 6.90 (s, 1H) , 3.96 (s, 3H) , 3.95 (s, 3H) , 3.86 
(s,3H), 3.81 (s, 3H), 3.78 (s, 3H) , 3.21 (m, 2H) , 2.37 (m, 2H) , 2.02 (s 

, 3H), 1.80 (m, 2H) 0 
ESMS m/e calcd forC 3g H 44 N 15 0 7 (M+H) 834.4, found 834. 3„ 

[0 0 5 0] 

(12) AcImPyPy-T-ImPyPyLCOIm(llc) 

1 1 c it&m 10a <Dftt> U 10c fc/BW 11a 

n mm<D&&^Miz j: y n» 9 4 % t-# & *i fe . 

X H NMR (DMSO-d 6 ) 8 10.24 (s, 1H) , 10.21 (s, 1H) , 10.04 (s 
, 1H), 9.99 (s, 1H),. 9.94 (s, 1H) , 9.88 (s, 1H) , 8.66 (s, 1H) , 8.01 (brt 
, 1H), 7.89 (s, 1H), 7.87 (d, J= 15.0 Hz, 1H) , 7.63 (s, 1H) , 7.47 (s, 1H 
),7.45 (s, 1H), 7.41 (s, 1H) , 7.28 (s, 1H) , 7.25 (s, 1H) , 7.22 (s, 1H) , 
7.16 (s, 1H), 7.13 (d, J= 15.0 Hz, 1H) , 7.11 (s, 1H) , 7.09 (s, 1H) , 6.89 
(s, 1H), 3.95 (s, 3H), 3.94 (s, 3H) , 3.86 (s, 3H) , 3.84 (s, 3H) , 3.79 ( 
s,3H), 3.77 (s, 3H), 3.20 (m, 2H) , 2.35 (m, 2H) , 2.01 (s,.3H), 1.79 (m, 
2H) 0 

ESMS m/e calcd forC 45 H 50 N 17 Og (M+H) 956.4, found 956.5. 
[0 0 5 1] 

(13) AcImPyPy-r-ImPyPyCPI (12) (D&m 
TkBiti- b U ?A (3 . Omg, 75/tmo 1, 6 0%^^7;i/^-f;i/SII 

) 0D**DMF (0. 1ml) D U 8 6 ©12 9* > b A (3. 7mg, 

14. 5 ^mo 1) ©jH*DMF (0. lml) il&Mfc^, fil^l 1 a 
(lOmg, 10. 7 Atmo 1) (0. 1 m 1 ) OX3TT?* 

«(2mL, pH6. 8 6) & 0 TCTt^T ? > ^ U fcfft, ^ffiT 

•74- (J/U*^, 0 - 5%Me OH/CHC 1 3 , ^^^X>hf§H) ICT 
»§gU ft^®12 (5. 7mg) &lR^4 9%-e#fco Jg & £ & ^ ^ ^ 
>K 5-ODS-H ^77A?:MV^HPLC (0. l%AcOH/CH 3 CN 
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0-5 0%';^7^7^i>h, 3 5. 1 mi n/4 Omi n, 2 5 4 n m) 7* 

1 H NMR (DMSO-dg) 8 12.37 (brs, 1H) , 10.25 (s, 1H) , 10.22 ( 
s,lH), 9.96 (s, 1H), 9.94 (s, 1H) , 9.93 (s, 1H) , 9.88 (s, 1H) , 8.01 (brt 
, 1H), 7.44 (s, 2H), 7.41 (s, 1H) , 7.25 (s, 2H) , 7.16 (s, 1H) , 7.14 (s, 
1H), 7.12 (s, 1H), 6.88 (s, 1H) , 6.70 (s, 1H) , 6.14 (s, 1H) , 4.22 (m, 1H 
),4.08 (m, 1H), 3.94 (s, 6H) , 3.84 (s, 6H) , 3.79 (s, 3H) , 3.73 (s, 3H) , 
3.72 (s, 3H), 3.42 (m, 1H) , 3.21 (m, 2H) , 2.41 (s, 3H) , 2.34 (m, 2H) , 2. 
17(m, 1H), 2.01 (s, 3H), 1.78 (m, 2H) , 1.41 (m, 1H)„ 

ESMS m/e calcd for C 54 H 58 N- L7 O jL 1 (M+H) 1120.4, found 1120.5 

• 

[0 0 5 2] 

(14) AcImPyPy-r-ImPyLCPI (13) <D&J& 

K&m 1 3 it&m iia ©ffcb y K#&m nb^^vv 1 2 a n 

DS-H *7AI:fflVNfeHPLC (0. 1%AcOH/CH 3 CN 0-50% 
U -T^7i>'X> K 3 2. 9ml n/4 Omi n. 2 54 nm) tfiK #f> 

1 H NMR (DMSO-dg) 8 12.18 (brs, 1H) , 10.26 (s, 1H) , 10.22 
(s, 1H), 10.19 (s, 1H), 9.94 (s, 1H) , 9.89 (s, 1H) , 8.02 (brt, 1H) , 7.5 
7(d, J= 15.0 Hz, 1H), 7.46 (s, 1H) , 7.42 (s, 1H) , 7.34 (s, 1H) , 7.27 (s, 
1H), 7.18 (s, 1H), 7.13 (s, 1H) , 6.98 (s, 1H) , 6.89 (s, 1H) , 6.58 (d, J 
=15.0 Hz, 1H), 5.96 (s, 1H) , 4.28 (m, 1H) , 4.15 (m, 1H) , 3.95 (s, 6H) , 3 
.85 (s, 3H), 3.80 (s, 3H) , 3.73 (s, 3H) , 3.72 (s, 3H) , 3.54 (m, 1H) , 3.2 
0(m, 2H), 2.46 (s, 3H) , 2.36 (m, 2H) , 2.09 (m, 1H) , 2.02 (s, 3H) , 1.79 ( 
m, 2H), 1.29 (m, 1H) 0 

ESMS m/e calcd for C 50 H 54 N 15 O 10 (M+H) 1024.4, found 1024.4 

• 

[0 0 5 3] 
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iff 2 0 0 2 — 0 6 3 6 0 8 w 
(15)AcImPyPy-7-ImPyPyLCPI (14) <D&f& 

it&m 1 4 tt&m iia cof^t> y ic^-a-^ nc w iztn 
me>&fo^Mfc& yiK^5 i %-e#e>*ifc. i^»^AnjK>F 5-0 

DS-H #5A&JBV%fcHP LC (0. 1%AcOH/CH 3 CN 0-50% 
y~7^^X>K 3 6. 8 m i' n/4 0 m i n, 2 5 4 n m) T»*f V\ 

1 H NMR (DMSO-d 6 ) 8 12.37 (brs, 1H) , 10.26 (s, 1H) , 10.22 
(s,lH), 10.19 (s, 1H), 9.97 (s, 1H) , 9.94 (s, 1H) , 9.89 (s, 1H) , 8.02 (b 
rt,lH), 7.58 (d, J= 15.0 Hz, 1H) , 7.46 (s, 1H) , 7.42 (s, 1H) , 7.39 (s, 1 
H),7.28 (s, 1H), 7.27 (s, 1H) , 7.17 (s, 1H) , 7.15 (s, 1H) , 7.13 (s, 1H) , 

6.90 (s, 2H), 6.58 (d, J= 15.0 Hz, 1H) , 6.00 (s, 1H) , 4.29 (m, 1H) , 4.1 
5 (m, 1H), 3.96 (s, 3H) , 3.95 (s, 3H) , 3.86 (s, 3H) , 3.85 (s, 3H) , 3.80 
(s,3H), 3.73 (s, 3H), 3.72 (s, 3H) , 3.54 (m, 1H) , 3.19 (m, 2H) , 2.47 (s, 

3H), 2.38 (m, 2H) , 2.09 (m, 1H) , 2.02 (s, 3H) , 1.80 (m, 2H) , 1.29 (m, 1 
H) 0 ESMS m/e calcd f°rC 56 H 60 N 17 O 11 ( M+H ) 1146. 5, found 11 
46.5. 

[0 0 5 4] 

mmm io~n 1 5 &m 6 <D^m 

SJiS^^r-Al izmm<Dit-^mi 3£J:t£l 4 &Ct£oT> *3f-A 

2Kj&-?&$K. ft^l 5&tfl 6 &£^bfco 

(1) Ac ImlmPyPy-r-ImPyPyLCP I (15): 
1 H NMR (DMSO-dg) d 10.30 (s, 1H) , 10.27 (s, 2H) , 10.24 (s, 

1H),9.94 (s, 1H), 9.90 (s, 2H) , 9.31 (brs, 1H) , 8.00 (brt, 1H) , 7.57 (d 
, J= 14.5 Hz, 1H), 7.56 (s, 1H) , 7.50 (s, 1H) , 7.45 (s, 1H) , 7.37 (s, 1H 
),7.27 (s, 2H), 7.17 (s, 1H) , 7.15 (s, 2H) , 6.89 (s, 2H) , 6.55 (d, J= 14 
.5Hz, 1H), 6.48 (s, 1H) , 4.26 (m, 1H) , 4.18 (m, 1H) , 4.00 (s, 3H) , 3.97 
(s,3H), 3.95 (s, 3H), 3.85 (s, 3H) , 3.80 (s, 6H) , 3.72 (s, 3H) , 3.71 (s, 

3H), 3.50 (m, 1H) , 3.16 (m, 2H) , 2.47 (s, 3H) , 2.35 (m, 2H) , 2.15 (m, 1 
H),2.03 (s, 3H), 1.79 (m, 2H) , 1.30 (m, 1H)„ 



3 2 
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#2 002 — 063608 
ESMS m/e calcd for C 6l H 65 N 20 O 12 (M+H) 1269.5, found 1269.4 

o 

[0 0 5 5] 

(2) H-ImImPyPy-r-ImPyPyLCPI (1 6): 
1 H NMR (DMSO-d g ) d 12.34 (brs, 1H) , 10.30 (s, 2H) , 10.23 ( 
s,lH), 9.94 (s, 1H), 9.87 (s, 1H) , 9.68 (s, 1H) , 8.00 (brt, 1H) , 7.57 (d 
, J= 14.5 Hz, 1H), 7.55 (s, 2H) , 7.45 (s, 1H) , 7.44 (s, 2fl) , 7.37 (s, 1 
H),7.27 (s, 2H), 7.17 (s, 1H) , 7.14 (s, 2H) , 7.06 (s, 1H) , 6.89 (s, 1H) , 

6.55 (d, J= 14.5 Hz, 1H) , 4.27 (m, 1H) , 4.13 (m, 1H) , 4.00 (s, 6H) , 3.9 
5 (s, 3H), 3.85 (s, 3H) , 3.84 (s, 3H) , 3.80 (s, 3H) , 3.72 (s, 3H) , 3.71 
(s,3H), 3.45 (m, 1H) , 3.15 (m, 2H) , 2.47 (s, 3H) , 2.35 (m, 2H) , 2.17 (m, 

1H), 1.78 (m, 2H), 1.30 (m, 1H) 0 

ESMS m/e calcd for C 5g H 62 N 19 0 11 (M+H) 1212.5, found 1212.5 

o 

[0 0 5 6] 

mmm 1 2 2 3 a>^m 

XtfaXMlZ. DU-860t^>bA (Du8 6) <Dftt> U K. 1 , 2, 9, 

9 a-^h^fc h*n>>^n^nA [c] Kyx [e] >f y 4 -*>*m 

VNfe^«^/S^^-A iAtf2izmm,(Di^mi 3~i 6®MSi:^otlt: 
3 fciirj&bfco 

H— ImlmPyP y — y — ImPyPyLCB I (23): 
1 H NMR (DMSO-d 6 ) 10.30 (s, 1H) , 10.23 (s, 1H) , 9.96 (s, 1H 
),9.95 (s, 1H), 9.90 (s, 1H) , 9.68 (s, 1H) , 7.99 (brt, 1H) , 7.98 (d, J= 
8.0 Hz, 1H), 7.61-6.89 (m, 17H) , 6.57 (d, J= 15.0 Hz, 1H) , 4.33 (m, 1H) , 
4.28 (m, 1H), 4.00 (s, 6H) , 3.94 (s, 3H) , 3.85 (s, 3H) , 3.84 (s, 3H) , 3 
.80(s, 3H), 3.72 (s, 3H) , 3.68 (m, 1H) , 3.18 (m, 2H) , 2.35 (m, 2H) , 1.79 
(m,2H), 1.70 (m, 1H) , 1.55 (m, 1H)„ 

ESMS m/e calcd forC 58 H 5g N 18 O g (M+H) 1151.5, found 1151. 5 Q 
[0 0 5 7] 
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fft Bf|g*e & § „ r 0 * e> aim T/fc */bfc»tt*»»# & ^ 

©-e&£ 0 

[SI] 

® 1 Hi, ft^* 1 , 1 2 - 1 4 £ D N A«WBW4W»«5T A/*^HlSR* 
[02] 
[0 3] 

■ 3 1*, jfiiDNAIC#tfift#«l. 12-14©lWW»*»rA/*Mb« 

[H4] 

H4tt , ft ^u-l 6©5'-TGACCA-3 , B»9K:#'r*«»»W»» 
65 ft D N A 7 ) 1/ ;v < fcjS £S I c o V ^ X fflffi b M * ^ - 
[05] 

■ 5 It, flrfMfcl 6fttf2 8©«ll»JWWII»DNAr^^fl5«©*«ft« 

-r. 

IH6] 
[0 7] 
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[H9] 



3 5 ffi$E# 2003-3024591 



#2002—063608 



[Hi] 



till. 

"sir 



Hit 



1 12 13 14 

OCTA ^TTl 7~8 91011 1213141S1617 

^1^4444444* ******* 

:§•* 

i * * 

; !- 



• : • 

sir 

% 



Site 7 
Site 6 
Sites 



14 



1 4 



13 



S/te5 



5 • -CC GGTAACTAT CGTCTTGAGTCCAACCCGGTAAGACACGA- 3 1 
3 ' -GGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCT-5 » 



13 



Sfte3 



14 



Site 4 



14 



5 • -CAAGTCAGAGGTGGCGAAACCCGACAGGACTA- 3 • 
3 » -GTTCAGTCTCCACCGCTTTGGGCTGTCCTGAT-5 • 



Site 4 

_Site3 
Site 2 



13 



14 



Site 2 



5 1 -CCTGACGAGCATCACAAAAAT CGACGCT - 3 1 
3 » -GGACTGCTCGTAGTGTTTTTAGCTGCGA- 5 ■ 



1 
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5 min 1 h 2 h 1 h 

Sequencing 13 13 13 c=L. 
GCT A 123456789 10111213 

* r ...... 



undeaved DNA 



Site 7 



Site 7 5 ' -GTAAGAC ACGA- 3 ' 

— 3 » -CATTCTGTGCT-5 ■ 



• 

• * Z 

3 

•Hi 

- * * 



uncleaved 
DNA(%) 




100 



25 

[13] (nM) 



Site 3 



Site 1 



Site 3 



5 • -CCTGAC GAGC ATC ACAAAAATCGACGCTCA AGTC AGAG- 3 1 
3 ' -GGACTGCTCGTAGTGTTTTTAGCTGCGAGT TCAGTCTC-5 1 



2 
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[03] 

(a) 5'-C AAGTCAGA G-3' (b) 5'-C AAGTCAGAG-3' 

3'-G TTCAGTCT C-5' 

0% (2 h) 
13%(17h) 



' XK># 1 



3'-G TTCAGTCT C-5' 

9% (5 min) 
53% (1 h) 
67% (2 h) 



CTCTGACTTG 



CAAGTCAGAG 



CAAGTCAG'AG -| 



CAAGTCAGAG 




-i 1 r- 

10 20 30 

Retention Time (min) 



CTCTGACTTG 

CAAGTCA'GAG 

12 



12 



-i 1 r~ 

10 20 30 

Retention Time (min) 



* \ 

(C) 5 f -C A A 6 T C A 6 A G-3' (d) 5 f -C A A 6 T C A 6 A G-3 

3'-G TTCAGTCT C-5' 3*-a TTCAGTCT C-5' 

75% (5 min) 



CTCTGACTTG 



0% (5 min) 
27% (1 h) 
46% (2 h) 



CAAGTCAGAG 

I l 



CAAGTCA'GAG 

13 



CTCTGACTTG 



13 



1 L 



CAAGTCAGAG f4 

JCAAGTCAQ-AQ . 



10 20 30 

Retention Time (min) 



"i 1 r 

10 20 30 

Retention Time (min) 
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4] 

*oo^ JOO^ 4 J^OO^" 

Cqo^#-ac Sx>#* Sx>»-ac drug concentration (final) 

15 16 14 I 

c i ■ — ■ i rr, rrrr r^ GCTA so, 25, 12.5, 10, 7.s, 5, 2.s(nM) 



5 ' - AGCTATGACCATGATT- 3 1 
3 1 -TCGATACTGGTACTAA-5 ' 
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#2 00 2-063608 



[0 5] 



16 23 



44" 



:srif 



W6] 



DNA 

Response 
Elements 



5 ' -AGCTATGACCATGATT-3 * 
3 ' -TCGATACTGGTACTAA-5 ' 



drug concentration (final) 



50,25, 12.5, 6, 3(nM) 




Duocaraiycin B 2 

i 



13-dihydroxynaphtalene 



IjCHs 

segment A of DU-86 



HN 





O 

CBI:22 



„ ^ 

23 



mRNA 



Transcription 
Factors 



RNA Polymerase 



Truncated mRNA 



one-point 
Aikylation 
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[®7] 




-CTTGACTTC A-- 

•oa 

GAACTGAAGT- 



-5' 



387 nt 



templaete DNA 



Transcripts with poly amide 



Full length RNA (897 nt) 



Truncated RNA 




Authentic 
Truncated RNA 

I . 



423 nt 

— 393 nt 

— 368 nt 
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iff 2 002 — 063608 ™ 



• mm] 

©SCDtHB^J: U %»3KK:*v\DNAT/I/^/I/'flSlBfcK3WWflMBS:*EtilBA.fe^ 
;i/U>*-&^-bTT^=¥;Wb^iP&S:*-t-S^Ttf>MjKUT^ KIWI'S 

o 



1 
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ffi I A 



mi%m-% [396020800] 
1 . 0 1 9 9 8^ 2H24B 

ft m ^5IlttPfW4Ti l#8-# 
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